Diverse effects of parenteral arginine on systemic and local oxidant-antioxidant homeostasis and nitrosative stress in rats with subacute peritonitis.
The beneficial effects of arginine on oxidative stress have been previously reported; however, excess production of nitric oxide, an arginine metabolite, may cause hemodynamic instability and inflammatory response. Previous studies have demonstrated that parenteral arginine levels at 2%-4% of total calories may alleviate inflammation and enhance immunity, whereas greater than 6% of total calories may have adverse effects in rats with subacute peritonitis. Herein, we investigated the effects of parenteral arginine dose on lipid peroxidation (thiobarbituric acid reactive substances, TBARS) and antioxidant enzyme activities in the plasma and organs. Male Wistar rats with cecal puncture-induced subacute peritonitis were infused with parenteral nutrition solutions containing 1.61% (CP group), 2.85% (LA group), 4.08% (MA group), and 6.54% (HA group) of total calories as arginine for 7 d. Healthy, orally fed rats (NC group) were used as references. Subacute peritonitis significantly elevated the levels of nitrate, nitrite and TBARS in the plasma and decreased glutathione peroxidase activity in the kidneys. These changes were significantly reversed in the MA and HA groups. The MA and HA groups had significantly increased nitrotyrosine levels in the plasma. The LA, MA, and HA groups had significantly increased glutathione peroxidase activity in the plasma, cytochrome P450 levels in the liver, and nitrotyrosine levels in the heart and had significantly decreased TBARS levels in the kidneys compared with the CP group. Our results suggest that parenteral arginine at a dose less than 4% of total calories may attenuate lipid peroxidation and increase antioxidant enzyme activities without leading to nitrosative stress in subacute peritonitis.